Although it has been shown that pro-inflammatory cytokines such as interleukin-1b (IL-1b) facilitate perception of noxious inputs at the spinal level, the mechanisms have not been understood. This study determined the cell type that produces IL-1b, the co-localization of IL-1 receptor type I (IL-1RI) and Fos and NR1 in the spinal cord, and the effects of IL-1 receptor antagonist (IL-1ra) on NR1 phosphorylation and hyperalgesia in a rat model of inflammatory pain. Phosphorylation of NR1, an essential subunit of the NMDA receptor (NMDAR), is known to modulate NMDAR activity and facilitate pain. Hyperalgesia was induced by injecting complete Freund's adjuvant (CFA, 0.08 ml, 40 lg Mycobacterium tuberculosis) into one hind paw of each rat. Paw withdrawal latency (PWL) was tested before CFA (À48 h) for baseline and 2 and 24 h after CFA to assess hyperalgesia. IL-1ra was given (i.t.) 24 h before CFA to block the action of basal IL-1b and 2 h prior to each of two PWL tests to block CFA-induced IL-1b. Spinal cords were removed for double immunostaining of IL-1b/neuronal marker and IL-1b/glial cell markers, IL-1RI/Fos and IL-1RI/ NR1, and for Western blot to measure NR1 phosphorylation. The data showed that: (1) astrocytes produce IL-1b, (2) IL-1RI is localized in Fos-and NR1-immunoreactive neurons within the spinal dorsal horn, and (3) IL-1ra at 0.01 mg/rat significantly increased PWL (P < 0.05) and inhibited NR1 phosphorylation compared to saline control. The results suggest that spinal IL-1b is produced by astrocytes and enhances NR1 phosphorylation to facilitate inflammatory pain. Ó
Introduction
Recent studies suggest that pro-inflammatory cytokines such as IL-1b facilitate transmission and processing of noxious inputs at the spinal level However, the mechanisms of IL-1b pain facilitation are not understood. It has been demonstrated that IL1b enhances responses to C-fiber stimulation, wind-up phenomena, and post-discharge of wide-dynamic range
